Due to the rapid economic growth, and increase of motor vehicle ownerships in Asian countries, people are suffering from serious air pollution problems, especially in large cities. There has been a worldwide movement to eliminate lead from gasoline since the 1970s. In accordance with lead elimination from gasoline, the concentration of lead in air and its health impact have also decreased. This paper is an attempt to discuss about environmental measures in Thailand and Indonesia. From a point of view on environmental measures, the case studies show different problem and process of lead phase out policy because of different socio-economic backgrounds, the initial conditions of the oil industries and government capacity. Behinds environmental measures, the case studies indicate that the most important change driver is strong leadership to achieve consensus among different stakeholders. JEL classification: N75, P41, Q53, Q56, R 48
Due to the rapid increase of economic growth and motorization in Asian countries, people suffer from serious air pollution, especially in large cities. There is a wide range of health impacts of emissions from automobiles. Until 1970s almost all gasoline used around the world contained lead, however the concerns about the health effects of lead started to drive a steady movement of lead phase out in developed countries since 1970s. The literature has pointed out the various technical and economic aspects; however, lead phase out policy seems to be very country specific in terms of the local situation if we observe it in detail. The purpose of this paper is to focus on political consensus behind technical and economic aspects among different stakeholders in Thailand and Indonesian cases. The lead phase out policy needs to consider a complex of different factors that are specific for a given country. Political decision should next be taken to ensure that solution functions in appropriate timing for the country are taken into consideration.
Lead, in the form of tetra-ethyl (TEL) and tetra-methyl lead (TML), is used as an additive in gasoline for automobile use. It is the least expensive means of enhancing the octane number in gasoline ( [28] ). The more engine exhaust emission disperses lead compounds, the higher the lead concentration level in air. When lead enters the human body through inhalation, the lead level in the blood increases. This increases children's health risks such as lower IQ, behavioral problems and decrease of concentration ability. According to the World Wide Fuel Charter (WWFC) ( [41] ), the lead contents should be at 0.013 % wt. at maximum and RON 91 at minimum. Eliminating lead from gasoline will reduce the concentration of lead in air and in blood level. In this paper, lead in gasoline and in Blood Lead Level (BLL) will be measured as indicators of lead phase out policy impact.
With respect to the environmental policy measures, Jordan et al., [20] and Ekins [10] discuss that market based instruments, voluntary agreements and informational device has grown since 1990s in Europe ( [13] , [14] , [15] ) in response to dissatisfaction with regulatory measures. World-wide experiences of lead phase out ( [19] , [27] , [28] ,[33]) (Table 1-1) represents 'policy mix' toward lead phase out from gasoline. From a view of technical requirements on refinery, the first obstacle is refining infrastructure. In general, refineries have very little or no alkylation or isomerization capacity in developing countries. These refineries have little flexibility for blending options to naphtha and a small amount of reformate so that the product results in a lower octane number. In a consequence, capital investments for updating isomerization units or in an alkylation plant are the main focus to produce unleaded gasoline.
Each refinery has its own capacity and technical requirements, so the specific cost should be estimated case by case, but world-wide experience estimates the typical costs of refinery investment, annual operation of production and additives in the range of USD 0.01-0.02 per liter of gasoline ( [27] , [28] ,[33], [34] ). However, the decision of updating refineries depends on not only the direct cost, but also on ownership status of oil industry so that we put the column "State Ownership of Refinery" in Table 1 [28] ,[33]), but water contamination is a major concern. Considering supply capacity and health impact costs, it may not be a panacea.
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The column of "tax incentive" represents fuel tax differentiation between leaded gasoline and unleaded gasoline.
This market based instrument is designed to encourage drivers to switch from leaded to unleaded gasoline. Some countries did not use tax incentive because unleaded gasoline is replaced immediately by regulation.
The column "cat. converter (catalytic converter)" is another important mandate for lead phase out. The availability of unleaded gasoline and introduction of catalytic converters are prerequisites for other emission reductions. The regulation promotes the sales and import new vehicle with catalytic converter. Some countries without implementation of catalytic converter mandate tend to delay introduction of strict emission standards. The introduction of catalytic converters is a driving force to penetrate unleaded gasoline and strict emission standards.
In accordance with increase of unleaded gasoline sales in market, there were also technical modifications at vehicle technology requirements and distribution infrastructure. At the vehicle technology requirements, soft valve seats might suffer from engine conditions if lead is eliminated from the fuel. Since the 1970s, most major car manufacturers have shifted vehicle technology from soft valve seats to hard valve seats ( [28] ). In order to avoid mis-fuelling, distribution infrastructure such as nozzle should be modified. When the government sets a lower price for unleaded gasoline than for leaded gasoline, the lead phase out will be completed in a short period.
Column of public awareness represents lead phase out campaign by governmental announcement or environmental movement by non governmental organization. The public awareness helps diffusion of unleaded gasoline in the market. 2) Socio-economic backgrounds may impact greatly on output of environmental measures. For the application of environmental measures, it is necessary to consider which measure is workable and sustainable in given countries.
3) In Asian countries, regulatory measures are still major instrument. Application of market based instrument may need to include indirect costs such as lack of governmental capacity.
Next two chapters show the processes of regulatory and tax policies in Thailand and Indonesia from an environmental governance's point of view. As indicators of lead phase out effect, lead level in gasoline and blood lead level are presented at the end of each chapter.
Phase Out of Lead and Air Concentration -Case Study of Bangkok-

Socio-Economic Backgrounds
Before the successful lead phase out measures, Since the mid-1980s the rapid growth of urban areas and loose environmental regulation air pollution has caused health problems ( [34] ). In early 1990s, the awareness among different governmental institutes launched the political commitment. A strong initiative from the government shared responsibility among different stakeholders and kept an organized schedule for lead phase out activities. In accordance with lead phase out by the end of 1995, the vehicle emission standard EURO I was introduced in 1996.
The increase of vehicle use, congestion and air pollution began to draw the attention of residents, government and the media. In 1985, the government of Thailand (GOT) and automobile manufactures achieved a consensus toward lead phase out with the following three benefits to reducing Blood Lead Level.
・
Refinery modification increases efficiency and lowers operation costs.
・ Positive impact on neurological development and intelligence.
・
Reduction of the mortality rate due to cardiovascular problems caused by lead.
GOT considered the feasibility of refinery modification. The Bangchak Oil Refinery Restructuring Project was launched by partial privatization with financial support of the World Bank. With oil refinery modification, the lead phase out program was launched from 1989.
The government also worked closely with automobile manufacturers on catalytic converters. In the 1990s, the cost of a catalytic converter was $1200, which was a cost increase of 7-10 % on new car sales. The Ministry of Commerce imposed an inbuilt catalytic converter for all new passenger vehicles with tariff reduction for stabilization of vehicle prices.
Coordination between Regulatory and Economic Measures
In Thailand, a strong leadership and coordination of policy completed the lead phase out in a shot term. The With respect to market based instrument, since 1991 the Excise department has imposed a lower tax on unleaded gasoline for market penetration. Figure 2-3) . On January 1 st of 1992, the maximum lead content in gasoline was reduced from 0.4 grams per liter ([23]). On January 1 st of 1996, the maximum lead content was 0.013 grams per liter, which is categorized as unleaded gasoline with the definition of WWFC in 1998 ( [41] ). Thailand was able to phase out lead just before its period of rapid motorization.
In 1993, the Average Blood Lead Level (BLL) in traffic policemen was above WHO and US EPA standard (10 μg/dl) ([23], [39] ) in Bangkok, but BLL was reduced below the standards in 2000 after the lead reduction in air in Bangkok. (Figure 2-4) .
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Lead Phase Out -the Case of Indonesian Cities-
Socio-Economic Backgrounds
As the financial crisis spread to Indonesia, the country was faced with very serious economic, social and political crises. Under Suharto regime since 1966, a fund-raising scheme was controlled by the Special Armed Forces
Headquarters and the Government of the Special District of Jakarta sitting at the top of the pyramid. The "family values", Indonesian unique cultural structure, look after everyone in the organization, even those at the bottom of the hierarchy, helped increase the constituency for the regime in society. Following the 1990s, that structure gave rise to large government projects that were connected to the Suharto children, eventually building the family's business empire. Some point out that after the financial crisis, a high economic growth could not be expected unless the previous family business structure was reformed. Others comment that the difficulty of resolving debts in the private sector resulting from the family business transactions is a hindrance to sound economic activities. Rural areas of Indonesia are overpopulated and cannot absorb urban unemployed workers. Some believe that such a social problems are giving rise to acts of terrorism and riots unfolding throughout Indonesia. The 2002 terrorist bombs in Bali may soon trigger another terror attack by a Muslim extremist group, and such a threat will possibly lead to higher crime rates and heighten public anxiety.
With respect to updating refineries, President Soeharto promoted lead free gasoline by 1999 through the "Blue Sky Program ( [26] )", but the state owned company Pertamina did not change because of the low feasibility of upgrading refineries. To complete the phase out for all Indonesia, Pertamina requires 250 USD million ( [26] , [31] , [35] )
to construct an isomerization and reformer unit to produce High Octane Mogas Component (HOMC) to substitute for tetraethyl lead used as an octane booster. Since Pertamina did not have the funds to build additional refining capacity, 2005 ([14] ). The modified refinery capacity will produce unleaded gasoline with octane 92.8, where it will be allocated to supply the unleaded gasoline demand for Java Island ( [27] ).
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Coordination between Regulatory and Economic Measures
The Indonesian cultural structure may cause to prolong a long process of lead phase out until the present. First, it was difficult for a monopolistic state owned oil industry 'Pertanima' to upgrade its refineries for the production of With respect to the gasoline price policy in Indonesia, gasoline prices are lowered by GOI with subsidies to minimize the impact on lower income groups ( [16] , [31] ). The domestic gasoline price, which is a half of international price, may increase domestic fuel consumption and smuggling oil export.
From January 2002, the GOI applied a new fuel pricing policy for the domestic market. Premium gasoline prices are set at the market price ( [11] ) with reference to the Mid Oil Platt Singapore (MOPS) basket of wholesale fuel prices for price stabilization ( [19] ). In addition, the market price is adjusted only at the beginning of the month by Pertamina and GOI to prevent sharp fluctuation of domestic fuel price. The reduction of the price difference between domestic and international prices decreases subsidies and smuggling. However, a uniform tariff for each fuel type still make unleaded gasoline price higher than leaded gasoline price. , [17] ), Bapedal and Lemigas 1997 ([4] , [5] , [6] ),Bapedal and Lemigas 1998 ([7])
Lead Phase Out Policy and Health Impact in Jakarta
After the financial crisis in 1997, the transportation sector had the fastest recovery compared to other sectors.
Between the periods of 1998-2002, the number of vehicles increased significantly at 6. 
Is a System of Environmental Measures Applicable in Thailand and Indonesia?
The case studies show that socio-economic backgrounds may impact greatly on output of environmental measures. Both Thailand and Indonesia have introduced regulatory instruments for deregulation for upgrading refineries and emission standards to attract bidder from overseas in a joint ventures to enter the local markets. This is the prerequisite of lead phase out from gasoline and fuel price policy. Both countries also had already set technical requirement which is a driving force to penetrate unleaded gasoline and strict emission standards for vehicle. However, the system operation may not be efficient enough due to lack of monitoring. The real fuel quality and real emission from vehicle should be monitored in a fuel quality management system or periodical vehicle inspection. Only standardization test procedure can ensure the effectiveness and quality of environment. In addition, regulation dealing with punishment, penalties and sanction is urgently required for inspection system to identify non-compliance and improprieties.
Application of market based instrument may not be effective because of governmental capacity limit. While
Thailand has the clear fuel tax differentiation, Indonesia has subsidy policy on fuel price with consideration of low income group. The link of a charge to pay by fuel quality and emission guarantees government funding. Usage of the funding should also be designed for environmental sustainability purpose.
Effects of environmental measures would depend on governmental capacity. Under the constraints of human development and facilities, it is necessary to coordinate time schedule and function of each governmental institute by strong leadership. The case of Thailand show that the strong government intervention is indispensable for environmental management, sharing responsibility among different stakeholders and keeping an organized schedule for lead phase out. In Indonesia, weak coordination among different political institutes may delay of lead phase out time schedule. Instead of the weak environmental governance, environmental campaign by non-governmental organization became a driving factor for changing the attitude of GOI toward lead phase out.
It is important for a given developing country that the proposed solution is workable and appropriate for the country's condition because the lacks of monitoring and of coordination capacity may be hidden costs of policy implementation in developing countries. Regulatory instrument is major tool. Market based instrument should be lined to environmental sustainability in given countries. Behinds the environmental measures, the consensus, coordination among different stakeholders and leadership by government is main factors to penetrate of environmental governance in a short transition period.
Concluding Remarks
In this paper, the cases of Thailand and Indonesia show different socio-economic situations and political implementations toward lead phase out. The periods of lead phase out were different because the economic backgrounds, the initial conditions of the oil industries and the level of motorization are different between Thailand and Indonesia. These case studies show the importance of strong governmental leadership to coordinate environmental measures.
There are still other components to be considered to reduce air concentration. If the government of a country phases out lead from gasoline at an earlier stage, they can prepare earlier for other emission reductions in the future.
From the point of view of the automobile industry, lead phase out is just a prerequisite of other emission reductions. At the AMEICC Working Group held in Cambodia in May 2004, it was agreed to set a target for introducing EURO2 at least by the end of 2005 and EURO4 by the end of 2010. At the same time, there was consensus regarding the necessity of taking immediate action to improve fuel properties toward the target of emission gas regulations, and an action plan was adopted to improve properties with a target year of 2010.
